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STATE  OF  MONTANA 
DEPARTMENT  OF  HIGHWAYS 


NOTICE  CONCERNING  REVISIONS  TO  THE 
19  84  EDITION  OF  THE  STANDARD  DRAWINGS 

■  The  following  are  new  guardrail  drawings,   together  with 
revised  page  4  and  a  new  page  7  of  the  Table  of  Contents,    to  be 
added  to  the  Standard  Drawing  Book  you  now  have.     These  drawings 
affect  those  projects  let  to  contract  after  July  1,  1989. 
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*  Widenincj  is  required  if  finished  shoulder  is  less 
fhan  2  -0"   from  traffic  lone. 


Post  bolt  hole 


Typical  beam  splice 


-(^  Rail 


n 


6'  -3" 


25'  -0"   OR   12'  -6" 


Direction  of  traffic 


Normal  finished  shidr. 


2'  -0" 


^  Slope  0.  02  ^1 
-Bituminous  curb  when 
specif  led  (see  Std.  Dwgs. 
Nos.  29  &  66  ) 


TYPICAL  INSTALLATION 


Wood  Block  (see  detail 
this  sheet ) 


W- beam 


Rebar  clearance 
1/2"   


4 - tM x5 ' -  0" Bars  wrapped 
with  W  1.5  or  larger  wire 
1  0"  pitch 


78 "(Z)  hole 


Chamf  ei 
(Typ.  ) 


6" x8 " Wood  or 
Concrete  post 


3 

3" 

—i 

ys"0  hole  

WOOD  BLOCK 


POST  AND  MOUNTING  DETAIL 


CONCRETE  POST  DETAIL 


Slot 


Ret  lectorlzed 


Post  bolt  slot 
%"x  2/2" 


Splice  bolt  slot 


Ret  lectorlzed  white 


REFLECTOR 


WASHER 


BEAM  SPLICE 

(Lap  in  direction  of  traffic) 


(See  Note 


■5/8"  0  Buttonhead  bolt  and 
recess  nut  F-3-76 

%"Dia. 


17V 


W  BEAM  RE-3-73 


(See  note  3 


NOTES 


Splice  bolt  "  L"  =  I  'A" 
Post  bolt  "L"=  r  -6" 

SPLICE  &  POST  BOLT 

(See  Note  3 ) 


NUT 


I  ■  BOLTS:  All  bolts  shall  be  installed  with  heads  on  traffic  side  of  Installation. 

2.  BLOCKS- Blocks  shall  be  affixed  to  posts  with  construction  adhesive  or  two 

16-penny  galv.  nails  or   14  gauge  wire  wrap. 

3.  See  Standard  Drawing  606-80 

A.  REFLECTOR  -  WASHERS:  Reflector  -  Washers  shall  be  Installed 
on  guardrail  face  under  post  bolt  heads  every  25 
feet,    with  ret  lectorlzed  surface  facing  traffic. 
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STANDARD  DRAWING 


REFERENCE 

STANDARD  SPEC. 
SECTION  606 


DWG.  NO. 
606-05 


METAL   GUARD  RAIL 


APPROVED 

BY  ^^^^»>K;t.tf^ 


ADMINISTRATOR 


Engineering  division 


( 


L  1 

RE-5- 76 


(USE  WiTH  TERMINAL  SECTION  2   -   SEE  STD.    DWG.    NO.  606-15) 


1  "  x8"  X      "  Pla+e  Tack 
Welded  to         Plate "  0  Hole 
1 


<k    I'/is"   d  Hole 


BEARING  PLAT-  DETAIL 


'RE-7 (24  )-79 


Splice  buffer  to  terminal  connector 
with  *F-3(I%)76  bolts  (4  required) 


Trim  post  as  req'  d. 
*RE-8 (BCT )-79 


•  Coble  to  have  less  than  1 
of  sag  after  installation 


2'  -0" 


(USE  WITH  TERMINAL  SECTION 


'"f-3(2)-76  or  *F-8-76  Bolt  with*F-35-75 
washer  under  bolt  head  and  nut 

SEE  STD.    DWG.    NO. 606- I  5 ) 


i  %■    e!  Hole; 


'A"  Steel  Plate 

SOIL   PLATE  DETAIL 


*F-3  (9   1/2  )76  Bolt 
with 

*  F- 1 2- 73  washer 
under  head  and 

*F- 13-73  washer 
under  nut 


No  washer  under 
bolt  head 


t  0  Hole 


2^1 


5/2 


1  6  Penny  nail 
driven  through' 
hole  in  Bearing 
Plate  into 
Wood  Post 

*F-35-76 
Bearing  Plate 
(See  Detail 
on  this  sheet 


Ground  Line 


■J 


2yv 


v/2 


j/<L  yg"   0  Hole  ^ 
4/  -"^ 


•t  2y8"  0  Hole 


ye"  0  Hole 


7 


3% 


FRONT  VIEW  SIDE  VIEW 

WOOD  BREAKAWAY  POST  DETAILS 


Two  F-  1  0 (8 )79 
( 2  washers  each ) 


Soil  Plate  (See  Detail 
on  this  sheet  ) 


Structural  Tubing  8"x6"x5^6" 


BCT  DETAILS 


SCHEDULE  OF  HARDWARE* 

DESIGNATION 

DESCRIPTION 

F-3(l'/4'"?6 

ya"   X   I'/V   Button  Head  Bolt  &  Nut 

F-3 (2  )76 

X  2"  Button  Head  Bolt  &  Nut 

F-3-75 

%"  Button  Head  Bolt  &  Recess  Nut 

F-8-76 

%"   X   1I/2"   Hex  Bolt  &  Nut 

F- 10(8  )79 

Ya"   X  8"   Hex  Bolt,    Nut  &  Washer 

F-  10(9/2)79 

X  9'/2"   Hex  Bolt.    Nut  &  Washer 

F-  12-73 

Rectangular  Plate  Washer 

F-  1  3-73 

Washer  for  Vg"  Bolt 

F-34-76 

BCT  Sleeve 

F-35-76 

1  "   Nut  &  Washer 

F-37-75 

BCT  Cable  Assembly 

F-38-79 

BCT  Cable  End  Plate 

RE-3-73 

" W"  Beam 

RE-5-75 

"  W"   Beam  End  Section  (Flared) 

RE-7  (24  )-79 

" W"   Beam  End  Section  (Buffer) 

RE-8  (BCT  )-79 

"  W"  Beam  Terminal  Connector 

RE-7  I  -79 

BCT  Anchor  Plate 

*F-8-76 
(eight  required  ) 
Neutral  Axis 


F-38-79 


■F-35-76  FRONT  VIEW      SIDE  VIEW 

STEEL  TUBE  DETAILS 


RE-7 1-79 


SECTION  A-A 


See  Standard  Drawing  606-80 
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STANDARD  DRAWING 


REFERENCE 

STANDARD  SPEC. 
SECTION  606 


DWG.  NO. 
606- 1 0 


BREAKAWAY  CABLE 
TERMINAL  ASSEMBLY  (BCT) 


ADMINlSTRAT0R-6*fclNEERING  DIVISION 


PARABOLIC  OFFSET  D  1ST  ANCES:  INSTAL  L  AT  ION  LINE  TO  BEAM  FACE 


POST  NO. 

0 

0 

© 

© 

0 

OFFSET 
DISTANCE 

4.  00' 

2.  78' 

1.  78' 

1 .  00' 

0.  AA' 

0.  1  1  ' 

0.  00' 

*  SEE  STANDARD  DRAWING  NO.  606-80 


BCT(See  Std.  Dwg.  No. 606- 1 
with  RE-7  (24  )79*^ 
and  RE-8 (BCT  )-79* 


Posts  1   through  7  shall  be  Wood  posts 

Use  NO  washers  under  post  bolt  heads  on  posts  2  through  7 


6"  X  8"  Wood  or  concrete 
Posts  and  Blockouts 


Use  single  W-Beam  Section 

6  Spaces  at  5'  -3"  =  37'  -6"Parabola 


TERMINAL  SECTION  1 

(TO  BE  USED  ON  ALL   APPROACH  ENDS  AND  ON  ALL   TWO  LANE,    TWO  WAY  DEPARTURE  ENDS) 


TERMINAL  SECTION  2 

(TO  BE  USED  ON  FOUR-LANE  DIVIDED  DEPARTURE  ENDS) 


Flattened  slopes  shall  meet  the 
density  requirements  of  Standard 
Specification  Subsection  203.  05 


3:  I   or  flatter 


15"  Maximum 


5'  -0"   from  back  of  post 

Limits  of  Slope  flattening 


No  plate  washer 

I Q:  I   Slope  or  flatter 

Standard  post  and  blockout 

BCT(  See  Std.    Dwg.    No. 606- I  0  ) 

Shop  Bend  12'  -5"  of  Beam  Guardrail  on  5'  Radius 
(Lap  outside  at  each  end  splice) 


Breakaway  8"x6"  post  with  steel  tube 
(No  blockout)    (Plate  washers  required) 


BCT(  See  Std.    Dwg.    No.  606- I  0  ) 
Standard  post  and  blockout 


No  plate  washer 
PLAN 


GUARDRAIL   END  ANCHORAGE  -   5'  RADIUS 


No- 606-05; 
'   ^^Back  of  Post 


ROADSIDE  SLOPE  FLATTENING 
FOR  TERMINAL  SECTIONS 
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STANDARD  DRAWING 


REFERENCE 

STANDARD  SPEC. 
SECTION  606 


DWG.  NO. 
606-15 


GUARDRAIL 
TERMINAL  SECTIONS 


APPROVED 
BY 


ADMINISTRATOR^CINEERING  DIVISION 


6 


2'  -6" 


■W  8x  18 
Steel  Post 


/e"  Backing 
Plate  ^ 


%"  Hex 
Head  Bolt 


"/i6  "  -0  Bolt 
Holes    (typ.  ) 


Optional  Cut 


2%' 


SECTION  A-A 


BACKING  PLATE 


Terminal  Rail  Section  and     W  I. 
to  receive  Va"  Hex  Head  Bolts  as  shown, 
bolts  shall  conform  to  ASTM  A  325. 


18  fabricated 
All 


W  8x   1  8 
Steel  Post- 


SECTION 


"Wosher 


BURIED  GUARDRAIL   ANCHOR  DETAILS 


Bury   r -0"  t 


,  ,     X  5'/," 
X  0.  1  64     (8  Ga.  ) 
Washer  with 
"/i6  "  Holes 


2'  - 


Warrant  point 
-  Installation  Line 


^  varies 


See  plans  for  drainage 
details 


Buried  Guardrail 
Anchor  ^  See  Detail 


*  Catch  Line  /  Taper 
_  — -     Line  Intersection 

3:  I   or  flatter 


6  X  8  Wood  or  concrete 
Posts  ond  Blockouts 


TERMINAL  SECTION  3 

(To  Be  Used  For  Cut  Slope  Embedment) 


5  Max. 


Flattened  Slopes  shall  meet  the 
density  requirements  of  Standard 
Specif  itions  Subsection  203.  05 


LAYOUT   INSTRUCTIONS  * 


TABLE  1 


PARABOLIC  ARC  BEGINNING  POINTS 


1.  Locate  Catch  Line.    The  Catch  Line  is  the  line  where 
10=  1   slope  flattening  catches  on  the  backslope. 

2.  Extend  the  13=  1   taper  from  the  warrant  point  an 
arbitrary  distance  beyond  the  catch  line/taper  line 
intersection. 

3.  Locate  Point  "A"   on  the  taper  line,    either  ahead  of  or 
back  of  the  intersection,    at  the  multiple  of   12'  -6" 
nearest  the  intersection. 

4.  Determine  the  backslope  rate  in  the  area  beyond  the 
intersection. 


Distance  Ahead   (Ahd.  )  or  Back    (Bk)  of  Point 
" A"   on   13=1  Taper 

Back  Slope 

1 :  1 

1.5=1 

2:  1 

2.  5:  1 

3:  1 

3.  5=  1 

4:  1 

Beginning 
Point  of 
Parobolic 
Arc   (T.  S.  ) 

25.  0' 

(Bk  ) 

1  8.  75' 

(Bk  ) 

1  2.  5' 

(Bk  ) 

0.  0' 

12.  5' 
(Ahd.  ) 

25.  0' 
(Ahd.  ) 

37.  S' 
(Ahd.  ) 

5.  Locate  the  beginning  point   (T.S.  )  of  the  37'  -6" 
parabolic  arc  on  the   13:  I   toper  line  In  accordance  with 
Table  1. 

6.  Lay  out  the  37'  -6"  parabolic  arc  off  the  13=  1  taper  line 
using  parabolic  offsets  from  Table  2. 


TABLE  2  -   PARABOLIC  OFFSET  DISTANCES  =  INSTALLATION  LINE  TO  BEAM  FACE 


Post  No. 

® 

@ 

® 

® 

® 

© 

® 

Offset 
Distance 

4.  00' 

2.  78' 

1.  78' 

1.  00' 

0.  44' 

0.  1  r 

0.  00' 

BEAM  FACE 
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STANDARD  DRAWING 


REFERENCE 

STANDARD  SPEC. 
SECTION  606 


DWG.  NO. 
606-20 


GUARDRAIL 
TERMINAL  SECTIONS 


AOMINISTRATOR-ENCf^lEERING  DIVISION 


r 


Curb  end 


Wire  seizing  or 
equivalent  fastening 


WIRE  ROPE  DETAIL 


BILL   OF  REINFORCING  STEEL  (One  section  only) 


35"- 


TYPE  I 


BENT  BARS  (Ail  dimensions  are  out  to  out) 


MARK 

SIZE 

NO. 

TYPE 

LENGTH 

A 

B 

C 

D 

E 

C  1 

#  A 

1 

1 

A'  -8" 

1  1  " 

1  ■  -  4" 

r  - 1 " 

9" 

3'/2" 

C  2 

A-2 

SVz 

1-2 

11/2 

8 

C  3 

3-9 

8'/2 

1-01/2 

1 0 

7 

C  A 

3-3 

7 

10/2 

8 

6/2 

C  5 

2-  1  1 

6 

9 

7 

6 

C  6 

2-A 

A 

7 

5 

5 

C  7 

2-0 

3'/2 

5'/2 

3/2 

4/2 

C  8 

] 

1-6 

2" 

3'/2" 

2" 

3/2" 

3/2" 

B  1 

#  A 

A 

str. 

6'  -9" 

1  \ 

C\J' 

in 

m 

1/2" 

cl. 

I.  6'/2 


5'/2 


A 

Vz"  cl. 


Cl   thru  08^  Hoops  O  abt.    11/2"  ctrs. 


7' -0"   Tapered  Curb 


t   I Y2"    I.  D.    Pipe  Sleeves 
for  1"  0  X  3' -0"  Steel  Dowels 


Bl  ^ 
#A  Hoop 


(Typ.  )' 

VIEW  B-B 


l'/2"  cl. 


t  l'/2"0  X  I'  -2"  Steel  pin 


TAPERED  CONCRETE  CURB-PLAN  VIEW 


1^  V2"  0  wire  rope 


Chamfer 
(typ.  ) 


 End  of  curb  section 

SECTION  C-C 


HA  Hoop 


NOTES: 

Tapered  concrete  curb  to  be  used  with  Bridge 
Approach  section-Type  I    (Std.    Dwg.    No.  606-25). 

Wire  rope  shall  be  zinc-coated  steel  wire  7  strond 

utility  grade  with  a  minimum  breaking  strength  of  25,  000  lbs. 

and  shall  conform  to  ASTM  A- 475. 

All  reinforcing  steel  shall  be 
of  the  deformed  type  and  shall 
meet  the  requirements  of  ASTM 
A615  grade  40(AASHT0  M-31). 

All  concrete  shall  be  class"  DD". 

Total  concrete  per  7'  tapered  curb  est.  =  .  2  yd 
Total  rebar  weight  per  7'  tapered  curb  est.  =  34  lbs. 


VIEW  A-A 
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STANDARD 

DRAWING 

REFERENCE 

DWG.  NO. 

STANDARD  SPEC. 

606-26 

SECTION  606 

TAPERED 

CONCRETE 

CURB 

DETAIL 

APPROVED 
BY 


ADMINISTRATOR-ENGINEERING  DIVISION 


1   iV?"    I- D.  Pipe 
Sleeve  for  \"  0  x 
3'  -0"  steel  dowels  - 


6/2' 


Finished  Grade 
a  curb  face 


8V2 


TAPERED  CONCRETE  CURB-END  VIEW 


BILL  OF  REINFORCING  STEEL  (One  section  only) 


TYPE  1 


BENT  BARS    (All  dimensions  are  out  to  out) 


MARK 

SIZE 

NO. 

TYPE 

LENGTH 

A 

B 

C  I 

n  A 

1 

1 

r  ~A" 

0'  -6" 

0'  -4" 

C  2 

1-8 

0-7 

0-6 

C  3 

1-11 

0-8 

0-7 

C  A 

2-3 

0-9 

0-9 

C  5 

2-6 

0-  1  0 

0-  1  0 

C  6 

A 

1 

1 

2-10 

0'  -  11  " 

r  -  0" 

B  1 

4 

A 

Str. 

5-8 

B  2 

n  A 

2 

str. 

2-0" 

(k   1/2"   I.  D.  Pipe 
Sleeve  for  1 " 
3'  -0"  Steel  dowels 


6'  -0" 


r  -0" 


2'  -0" 


2'  -0" 


■B2^  bars  (2'  -0"  long  ) 
Drill  &  Grout  1'  -  0"  into 
the  existing  curb 


Face  of  New  Curb  Taper 


Existing  Curb 


TAPERED  CONCRETE  CURB-PLAN  VIEW 


Cl-~t*4  thru  C6-#4  U-bars 


2~-B2~-tt4  bars   (2'  -0"   long ) 
Drill  &  Grout   1  '  -  0"  into 
the  existing  curb 


TAPERED  CONCRETE  CURB- ELE  VAT  ION  VIEW 


Existing  Curb 

Existing  Grade  ® 
face  of  curb 


NOTES: 


The  existing  surface  under  the  new  concrete  curb  tapers  shall  be  removed  as  approved 
by  the  Engineer.     The  curb  taper  shall  be  embedded  a  minimum  of  4"   below  the  grade 
measured  at  the  inside  face  of  the  taper. 

All  reinforcing  steel  shall  be 
of  the  deformed  type  and  shall 
meet  the  reguirements  of  ASTM 
A615  grade  40(AASHT0  M-31). 

All  concrete  shall  be  class"  DD".  , 
Total  concrete  per  6'    tapered  curb  est. =      .  2  yd 
Total  rebar  weight  per  6'  tapered  curb  est.  =  27  lbs. 

Tapered  concrete  curb  to  be  used  with  Bridge 
Approach  section-Type  3    (Std.    Dwg.    No.  506-25). 

*  Adjust  dimension  to  match  existing  curb. 
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REVISED 

EFFECTIVE 

7/1/89 

STANDARD 

DRAWING 

REFERENCE 

DWG.  NO. 

STANDARD  SPEC. 

606-27 

SECTION  606 

TAPERED 

CONCRETE 

CURB 

DETAIL 

4 


SCHEDULE  OF  HARDWARE  * 

DESIGNATION 

DESCRIPTION 

STD.  DWG.  NO. 

F-  1  -76 

%  "  Hook  Bolt 

606- 

82 

F-3-76 

Vs"  0    Buttonhead  Bolt  and  Nut 

605- 

82 

F-8-76 

%"  '    1  1   Hex  Bolt  and  Nut 

505- 

82 

F- 1 0-79 

0  Hex  Bolt,    Nut  and  Washer 

505- 

82 

F-  1  2-73 

Rectangular  Plate  Washer 

606- 

84 

F-  1  3-73 

Steel  Washer  tor  %"  0  Bolt 

606- 

84 

F-34-76 

BCT  Sleeve 

606- 

84 

F-35-76 

Steel  Washer  for  1  "  0  Bolt 

606- 

84 

F-37-76 

Cable  Assembly 

505- 

86 

F-38-79 

End  Plate 

505- 

84 

P-  1  -75 

Structural  Shape  Line  Post  (Steel) 

505- 

85 

P-2-79 

End  Post  Fittings 

606- 

88 

P-46-76 

Bent  Plate  Line  Post  (Steel) 

505- 

90 

RE-  1  -76 

Wire  Rope  (3x7) 

505- 

92 

RE-3-73 

W  Beam 

505- 

94 

RE-5-76 

W  Beam  End  Section  (Flared) 

605- 

94 

RE-7 (24  )-79 

W  Beam  End  Section  (Buffer) 

505- 

94 

RE-8 (BCT  )-79 

W  Beam  Terminal  Connector 

505- 

94 

RE-7  1  -79 

BCT  Anchor  Plate 

606- 

90 

See  ARTBA  Technical 
(AGC  Standard  Form 
Standardized  Higway 


Bulletin  No.  268-B 
No.  131  )"  A  Guide  to 
Barrier  Rail  Hardware". 
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STANDARD 

DRAWING 

REFERENCE 

DWG.  NO. 

STANDARD  SPEC. 

505-80 

SECTION  605 

GUARDRAIL 

HARDWARE 

ADMINISTRATOR-^INEERING  DIVISION 


Notes: 

Nuts  shall  be  of  the  Heavy  Hex  types. 

Bolts,    OS  Installed,    shall  develope  an  ultimate 
pull  open  strength  of  from  500  pounds  to  1000 
pounds  applied  in  a  direction  normal  to  the 
longitudinal  axis  of  the  post. 


Hex  Nut 


X   ly,"   X  I' 
Round  Bend  Hook  Bolt. 


^/e "  Hex  Backing  Nut 
or  approved  shoulder. 


I  "    X   1  ' 


"   0  HOOK  BOLT 


% "    X  4 1/2"    X    I"    X   1  "    X   1  " 
Alternate  type  Round  Bend  Hook 
Bolt.  No  Backing  Nut  Required. 


ALTERNATE  ^/^ "  jQ  HOOK  BOLT 
F-  1  -T6 


0  HEX  BOLT 


L 

Thread  Length 

1/2" 

Full 

2" 

-1V2' 

2" 

9/2" 

2" 

^4"    0  HEX  NUT 


STEEL  WASHER  FOR 
F-  1  0  -79 


^  %4  "    ( Approx. 
base  metal 
thickness ) 

0  BOLT 


I "  Dia.    X  /16 "  deep 
Recess  one  or  both  sides ■ 


1 


Vs"   0  RECESS  NUT 


'/32 


0  OVAL  SHOULDERED 
BUTTONHEAD  BOLT 


L 

Thread  Length 

I'/V 

Full  length  thread 

2" 

t '/z     min.    thread  length 

9'/2" 

1  y^"   min.    thread  length 

i8" 

2'/2"   rnin.    thread  length 

25" 

2"   min.    thread  length 

F-3  -76 


1  Vz" 

1    HEX  BOLT 


1 1  HEX  NUT 
F-8  -76 
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EFFECTIVE 
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STANDARD 

DRAWING 

REFERENCE 

DWG.  NO. 

STANDARD  SPEC. 

605-82 

SECTION  606 

GUARDRAIL 

HARDWARE 

APPROVED 
BY 


ADMINISTRATOR-EJ<tGlNEERING  DIVISION 


( 


( 


V. 


■i'/i6  "  X  1 "  Slotted  Hole 
I'/z" 


Note: 

Washer  shall  contorm 
to  the  requirements 
ot  A.  A.  S.  H.  T.  0.    Ml  80. 


'/(e  "  ( Approx.  base 
* —  metal  thickness  ) 


RECTANGULAR  PLATE  WASHER 

F-  1  2-73 


Note: 


1 

1           (  \ 

Sleeve  shall  contorm 
to  the  requirements 
ot  ASTM  A120  and 
shall  be  ot  2- Inch 
galvanized  standard  pipe. 


BCT  SLEEVE 
F-34  -76 


1 

^  764  '  (Approx. 
base  metal 
thickness ) 


STEEL  WASHER  FOR  %"   0  BOLT 
F-13-^3 


Note: 


2%' 


^  1  '/l6  "  0 

/' 

\ 

— --f-T— 4— - 

1  '/e" 

End  plates  shall  conform  to  the  requirements  of 
ASTM  A36  and  shall  be  galvanized  In 
accordance  with  ASTM  AI23. 


END  PLATE 
F-38  -79 


Note: 


J2)  HEX  NUT 


m 

2" 

Nuts  shall  conform  to  the  requirements 
ot  ASTM  A325  and  washers  shall  be 
made  of  steel;    both  shall  be  galvanized 
in  accordance  with  ASTM  A 1 53.  After 
galvanizing  the  pitch  diameter  of  the  nut 
may  be  topped  0.  023  inch  over  the  A.  N.  S.  I. 
Class  2B  tolerance. 

Washers  shell  meet  the  dimensional 
requirements  of  A.  N.  S.  I.    B27.  2  Type  A 
Plain  Washers.    No  punching,  drilling  or 
cutting  will  be  permitted  after  galvanizing. 


_J  U_  '764  "  (Approx. 
base  metal 
thickness ) 


STEEL  WASHER  FOR   1  "   £)  BOLT 
F-35  -76 
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STANDARD 

DRAWING 

REFERENCE 

DWG.  NO. 

STANDARD  SPEC. 

506-84 

SECTION  606 

GUARDRAIL 

HARDWARE 

ADMINISTRATOR;?e'NGINEERING  DIVISION 


( 


I 


I 


1  ^ 


( 


6'  -6" 


Dia.    Cable  to 
be  swage  connected 


Standard  Swaged  Fitting 
and  Stud.    (Stud  threaded 
entire  iengtli ) . 


Dia.  (e  X  19) 
Galvanized  Cable 


Notes: 


For  related  tastener  hardware  see 
F-35-76  and  F-38-79. 

The  swaged  fitting  shall  be  machined  from 
hot-rolled  carbon  steel  conforming  to  the 
requirements  of  ASTM  A  576,    Grade  1035, 
and  shall  be  annealed  suitable  for  cold 
swaging.    The  swaged  fitting  shall  be 
galvanized  in  accordance  with  ASTM 
A 123  before  swaging.    A  lock  pin  hole  to 
accomodate  a  '/i  -  inch,  plated  spring  steel 
pin  shall  be  drilled  through  the  head  of  the 
swaged  fitting  to  retain  the  stud  In  the 
proper  position.    After  galvanizing  the  head 
may  be  tapped  0.  023  -  Inch  over  the 
A.  N.  S.  I.    Class  2B  tolerance. 


The  stud  shall  conform  to  the  requirements 
of  ASTM  A449  ond  shall  be  galvanized 
in  accordance  with  ASTM  A 153.  The 
threads  shall  have  a  Class  2A  fit  before 
galvanizing.    Prior  to  galvanizing  a       -  inch 
slot  for  the  locking  pin  shall  be  milled  Into 
the  stud  end. 


Wire  rope  shall  conform  to  the  requirements 
of  AASHTO  M-30  and  shall  be  Inch 
preformed,    5  x   19,    wire  strand  core  or 
independent  wire  rope  core  (IWRC), 
galvanized,    right  regular  lay.  manufactured 
of  improved  plow  steel  with  a  minimum 
breaking  strength  of  42, 800  pounds. 

The  swaged  fitting,    stud  and  nut  (F-35-76) 
shall  develope  the  breaking  strength  of 
the  wire  rope. 


CABLE  ASSEMBLY 
F-37  -76 


r 


■Required  only 
for  Alternate 
Hook  Bolts 


2%- 


2-  I  I 


S  3  X  5.  7 


X  2'  -  0"   X  '/V' 


Bottom  corners  may 
be  clipped  2"   x  2" 
to  aid  driving.  ■ 


0  Hole. 

Optional  for  handling 
during  galvanizing. 


Notes: 

All  Holes  are  Ys"  except  as  noted. 

Welding  shall  coform  to  the  requirements  of  the 
current  American  Welding  Society  Structural 
Welding  Code,    A.  W.  S.    D1 .  1 . 

No  punching,    drilling,    cutting  of  welding  will 
be  permitted  after  galvanizing. 

Posts  and  post  plates  shall  conform  to  ASTM 
A36  and  shall  be  galvanized  in  accordance  with 
ASTM  A123. 


STRUCTURAL  SHAPE  LINE  POST  (STEEL) 
P-  1 
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EFFECTIVE 
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STANDARD 

DRAWING 

REFERENCE 

DWG.  NO. 

STANDARD  SPEC. 

606-86 

SECTION  606 

GUARDRAIL 

HARDWARE 

APPROVED 
BY 


( 


( 

....  . 


I 


( 


Notes: 


Angles  and  pla  +  es  shall  conform  to  ASTM  A36  and 
shall  be  galvanized  In  accordance  with  ASTM  A 1 23. 

Bolts  and  nuts  shall  conform  to  the  requirements  of 
ASTM  A307  and  A563,    Grade  A  or  better, respectively: 
and  washers  shall  be  made  of  steel.    Bolts,    nuts  and 
washers  shall  be  galvanized  In  accordance  with 
ASTM  A153.    Washers  shall  meet  the  dimensional 
requirements  of  A,  N.  S.  I.    827.  2  Type  A  Narrow  Washer. 

Welding  shall  conform  to  the  current  requirements  of 
the  American  Welding  Society  Structural  Welding  Code, 
A.  W.  S.    DI  .  I  . 


No  punching,  drilling,  cutting  of  welding 
permitted  after  galvanizing. 


be 


L 


-See  Detail  A  for  Cap  detail. 
5/16  "    18  Hex  Bolt  with 
Nut  and  Washer. 


%  "  0  Holes  for  2/4"  Bolts. 

AV2"  long  with  Nuts  and  Washers. 

See  F-  10-79 


Typical  Line  Post 
See  P- 1-76. 


i  A"   X  3"   X  X  8"  long 


A- A 


o 


FITTINGS  ON  END  POST 


Ll%"  X  I'/,"  X  /( 
X  2%"  long 


Cap  3"  X  "  X 
2'  -2"  long 


Bend  over  after 
cable  Is  Installed 


Bar  Vz  X  1/2" 
X  2"  long 


END  POST  FITTINGS 

P-2- 
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STANDARD 

DRAWING 

REFERENCE 

DWG.  NO. 

STANDARD  SPEC. 

606-88 

SECTION  606 

GUARDRAIL 

HARDWARE 

APPROVER 
BY 


ADMINlSTRATOR-XfiGINEERING  DIVISION 


( 


•1 


i 


( 


( 


Notes: 


90  <,  ' 
{+  1.5) 


R^Yb"  (+  /b"  ) 


Posts  and  post  plates  shall  contorm  to  the  mechanical 
requirements  of  ASTM  A36  and  shall  be  welded  to 
meet  the  current  requirements  of  the  American  Welding 
Society  Structural  Welding  Code,    AWS  Dl.  1.  Fabricated 
posts  shall  be  galvonized  in  accordance  with  ASTM  A123 


No  punching,  drilling, 
after  galvanizing. 


cutting  or  welding  will  be  permitted 


0.240"    (Ungalvanlzed  thickness) 


A- A 


■  Required  only 
for  Alternate 
Hook  Bolts 


2-  1  1 


rye"  X  I/," 
Bent  Plate 


X  2'  -0"  X 


Bottom  corners  may 
be  clipped  2"  x  2" 
to  aid  driving 


BENT  PLATE  LINE  POST  (STEEL) 
P-46 


■0- 


i  f- 


I  1-- 


I 
I 
I 

-4 


y^"  0  (typ.  ) 


■  Bent  Plate 


'\  "  R 


34.  3 


Note: 

Anchor  Plates  shall  conform  to  the 
requirements  of  ASTM  A36  and  shall 
be  galvanized  in  accordance  with 
ASTM  Al 23. 

Note: 

No  punching,  drilling  or  cutting  will 
be  permitted  after  galvanizing. 


BCT  ANCHOR  PLATE 
RE-71 


\  CADD  t^sTD 
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EFFECTIVE 
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STANDARD 

DRAWING 

REFERENCE 

DWG.  NO. 

STANDARD  SPEC. 

606-90 

SECTION  606 

GUARDRAIL 

HARDWARE 

APPROVED 

BY 


AOMINISTRATOR-Ef^GINEERING  DIVISION 


c 


c 


COMPENSATING  CABLE  END  ASSEMBLY 


Std.    Turnbuckle,    12"  take-up 
I  ■  -6" 


yV   ANSI  B27.  2 
wide  Type  A  Plate 
Steel  Washer  


Flatten  I'/)"   tor  wrench 


Wedge  (Cast  Steel 
or  mall  iron  ) 


(Galv.  )  — 

J 

Threads 

IV2" 

y^"   Wire  Rope 


Coble  End  (Cast  Steel 
or  mall  iron  ) 


TURNBUCKLE  CABLE  END  ASSEMBLY 


Notes: 

Wire  rope  and  connecting  hardware  shall  contorm  to  the  requirements  ot  AASHTO 
m-30  Class  A  %-  inch  rope.    Connecting  hardware  shall  develope  the  tull  strength 
ot  a    single  cable  (25,000  lbs.  ).    Cast  steel  components  shall  contorm  to  the 
requirements  ot  AASHTO  M- 1 03    (ASTIvl  A2T  ).  Malleable  iron  castings  shall  contorm  to 
the  requirements  of  AASHTO  M- 1 06   (ASTIvl  A47). 


At  all  locations  where  the  cable  is  connected  to  a  cable  socket  with  a  wedge  type 
connection,    one  wire  ot  the  wire  rope  shall  be  crimped  over  the  base  of  the  wedge 
to  hold  it  firmly  in  place. 


Compensating  devices  shall  have  spring  constants  ot  450  pounds  per  inch,    plus  or 
minus  50  pounds  per  inch,    and  permit  a  travel  ot  6  inches  plus  or  minus   I  inch. 

Sockets  baskets  shall  be  designed  for  use  with  the  wedge  detailed  in  this  standard. 


3x7  WIRE  ROPE 


Alternate  hardware  designs  will  be  considered  for  approval  provided  their  connection 
details,    for  the  purpose  of  maintenance  substitutions,    are  compatible  with  the  details 
of  this  standard  and  their  operating  charocteristics  ore  similar  to  those  of  the 
hardware  in  this  standard. 


Threads  of  externally  threaded  parts  shol  be  UNC,  Class  2A  Tolerance  (ANSI  B1.  1  ). 
Internally  threaded  parts  shall  meet  the  dimensional  requirements  of  ASTM  A563. 


1.844 


fX) 

in 

.  203"   R   (Typ.  ) 


WEDGE  DETAIL 


Ya"  wire  rope 

RE-  1  -76 
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STANDARD 

DRAWING 

REFERENCE 

DWG.  NO, 

STANDARD  SPEC. 

606-92 

SECTION  506 

GUARDRAIL 

HARDWARE 

APPROVJ 
BY 


ADMlNISTRATOR-ElijtjiNEERING  DIVISION 


r  -0%' 


i  +  ^/e"  ) 


Post  Bolt  Slot 


2"  (-i/V.  +   1%"  > 


l-'/V.  +   1%"  ) 


8'/2" 

Post  Bolt  Slot 


-Splice  Bolt  Slot 

732    "    X  I'/g" 


W  BEAM 
RE-3  -^3 


2'  -3/2" 


r  -  9A" 

J' -0/2"  lap 

tPost 
Bolt  SLot- 

I 

0 

\-  Splice  Bolt  Slot 
%  '■  X  I'/e" 

2"  4 'A" 

Post  Bolt  Slot 

y."  X  2/2" 


W  BEAM  END  SECTION  (FLARED 
RE-5-76 


r-  Cross  section  is  to 
\  rest  with  RE-3-T3 

V         ^Neutral  Axis 


30 


2'  -6" 


25/2  Bend 
required  only  tor 
use  in  BCT'  s 


Contour  to  fit 
over  RE-3-73 


■Slotted  Holes 
%  "   X  i'/e" 


1 "  0  Holes 

h2   X  3"  Slots 

yV   X  2/2"  Post 
Bolt  Slot  (optional) 


Bend  and  Hole 
only  required  to 
modify  connector 
for  use  in  BCT'  s 


W  BEAM  END  SECTION  (BUFFER) 
RE-T  (24 


W  BEAM  TERMINAL  CONNECTOR 
RE-8 


REVISED 


EFFECTIVE 


CADD  j  i^sId 
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STANDARD 

DRAWING 

REFERENCE 

DWG.  NO. 

STANDARD  SPEC. 

606-94 

SECTION  606 

GUARDRAIL 

HARDWARE 

7/1/89 


ADMINISTRATOR'^NGINEERING  DIVISION 


( 


I 


( 


( 


( 


1 


I 


End  of  Concrete  Borrler 


RE-8*79  See  St<3.    Dwg.   No.  (,0b-3A 


S-fo.  eitum.  Curblwhere 
See  Rood  PlonsMWorp  as 
meet  end  of  Cone,  curb 


Iroli  not  , 
Out  fostened  ■ 
.tondord  Post  Bolt, 


METAL  GUARDRAIL-BRIDGE  APPROACH  SECTION  TYPE- I 

(For  Srldges  using  Concrete  Sorrier  Holll 


.  5^  . 

PLATE  WASHER 


Coiv.   Metal  Plate 


Wood  Blockout  - 


NOTES: 


Cost  of  furnlsning  ono  plocing  RE-8-T9,  Vt"  0  Bolts. 
Plote  Woshers  ond  Hex  Nuts  to  t>e  Included  In  the 
Price  Bid  for  Bridge  Aooroach  section. 

Topered  Concrete  Curb: 

Type  I  See  Std.  Owg.  No.  606-26 
Type  3  See  Std.   Owg.    No.  606-2T 


reaulred  wnen  < 
Portions  of  Guordroll  &  BfocXoutS  ori 


.isting  oporoocn 
omitted  for  rlorlty. 


SECTION  A-A 


Bridge  Roll  Pos' 


■  attached  to 
Blockout  fostened  to  post 
stondord  Post  Bolt, 


Use  Doubled  Guordroli  Beoms 

METAL  GUARDRAIL-BRIDGE  APPROACH  SECTION  TYPE-2 


?5' -0"  Bridge  Approach  Ssi 


5,  Roll  soil. 
End  of  Existing  Cur 


tondord  Post  Bolt. 


METAL  GUARDRAIL-BRIDGE  APPROACH  SECTION  TYPE-3 


IHEVISED 


ICOr  f  070.  00  CKH 


STftNDARJ  DRftWINu 


REFERENCE 

STANDARD  SPEC. 
SECTION  606 


DWG.  NO. 

606-25 


BRIDGE  APPROACH 
SECTIONS 


--M1N1STHAI0R  ekCt^rFSIWG  PJVI 


-Instollotlon  I 


Structure  See  Sta. 
Dwg.  No.  606-25  or 
Plons 


APPROACH  SIDE  DISTANCES  &  OFFSETS" 

(TO  6EAM  FACE i 

AppRnAri-i 

nrrr\Urtl,-n 

STATION 

(x) 

(r) 

35.  70 

0.  00 

0.  00 

0.  00 

1 

1.  56 

1.  56 

0.  01 

3.  15 

3.  13 

0.  03 

4.69 

1.69 

0.  07 

6.25 

6.  25 

0.  t  1 

9.  38 

9.  37 

0.  ?4 

12.  50 

12.  -49 

0.  43 

15.63 

15.61 

0.  67 

18.  75 

18.  72 

0.  96 

25.  00 

24.  92 

1.  7  1 

3).  25 

31.  to 

2.  66 

37.  SO 

37.  24 

3.  82 

13.  75 

43.  34 

5.  17 

50.  00 

49.  40 

6.  73 

56.  25 

55.  40 

8.  48 

62.  50 

61.  34 

10.  41 

66.  75 

67.  22 

12.53 

75.  00 

73.  03 

14.  82 

■11.10 

81.  25 

78.  79 

17.28 

87.  50 

84.  46 

19.  89 

18.  70 

93.  75 

90.  13 

22.  51 

100.00 

95.  81 

25.  14 

6fl.  00 

106.  25 

101.  48 

27.  76 

1  12. 50 

107.  15 

30.  39 

1 18. 75 

1  12.  82 

33.01 

125.  00 

1  18.  49 

35.64 

71.  60 

131.  25 

124.  17 

36.26 

137. 50 

129. 84 

40.89 

79.  30 

M3.  75 

135. 51 

43.  51 

1  50.  00 

14  1.  IB 

46.  13 

85.  SO 

156. 25 

146.  85 

48.  76 

162. 50 

152. 53 

51.  38 

(x)ls  the  distance  olong  the  Installoflon  line  from  the  beginning 
or  ending  stotion  to  o  post  locotlon. 

01s  the  distonce  from  InstclloTlon  line  to  Beom  face. 

*For  tangent  sections  of  rooOwoy  only  -  See  plans  for  olstonces 
and  offsets  for  installotrons  on  curves. 

GUARDRAIL   INSTALLATION  FOR  MEDIAN  HAZARDS 


See  plons  for  Drofnooe  DetollS- 


-eeg.    Sto.    ISee  Approach  5ide  Offsets!  - 

SKEWED  BRIDGE  DETAILS 


SLOPE  FLATTENING  DETAIL 


2CQ-  £OrO.  OOI1SD60610.  ocn 


STANDARD  DRAWING 


REFERENCE 
STftNDARD  SPEC. 
SECTION  606 


GUARDRAIL  INSTALLATION 
FOR  MEDIAN  HAZARDS 


Mottened  slopes  shall  meet  the 
density  requirements  of  Stondord 
Speclflcotlons  Subsection  ?03.  05 


SLOPE  FLATTENING  DETAIL 


MEDIAN  HAZARD  TREATMENT 

For  median  widths  ife'-^'ond  greoter 


Stiffened  Guordroll  Section  Poy  Limits 


Divided  roodwoy  deporture  treotment 


Terminal  section  2  ( Std.  DwQ.  No.  606- 1  5  l 
motch  continuous  roH^OS  per  plons 


2-Way  deporture  ■ 


25' -©"Bridge  opproacn  section  Std.  Owg.  No.  605-25. 


ict   to  Oppropric 
noi  section  or 
>  continuous 
s  per  plans. 


Stiffened  Guordroll  Sectic 


-6y«"posT  Spoclngl 


HAZARD^ 


Inst ollot ion  line 


(See  Std.  Dwo- No.  606-25  I 


3-  -1'/;  3'  -  y/i  \  -  l'/2'3'  -  Vh"       6'  -3 


Use  doubled  guardrail 


aCuordroll  nut  attached  to 
posts.  Blockout  fostened  Ic 
post  with  standord  post  bt 
Guordroll  ottoched  to  post 
only  ot  star>dord  multiples 
of  6'  -3". 


■  doubled  guord 


STIFFENED  GUARDRAIL  SECTION 


Jse  doubled  guordroll  beoms 

NOTE:  All  posts  ond  blocks 
oro  stondord  dimensions 
OS  per  Std.  Uwg.  No.  606r05 


Fill-Edge  of  povei 


SECTION  A-A 


•INSTALLATION  LINE  DISTANCES 
AND  OFFSETS  TO  BEAM  FACE 

DISTANCE  ALONG 
CURVE 

® 

® 

PC  0 

0 

0 

6.  25 

6.  21 

0.  50 

12.  50 

12.  29 

1.  99 

18.  75 

18.  03 

4.  12 

PCC  25.00 

23.  32 

7.  75 

31.  2b 

25.  07 

13.  33 

PT  37.50 

20.  33 

16.  75 

z 


I  offset  from  instoiiotlon  line  to  Beom  foce. 


INSTALLATION  DISTANCES  AND  OFFSETS* 


Instoiiotion  lino  shell 
less  thon  2'  -0"  froi 
troffic  lone. 


ZOO:  {070.  00  ;JSQ60635.  DGH 


STftNDflRD  DRAWING 


REFERENCE 

STANDARD  SPEC. 
SECTION  605 


DWG.  NO. 
606-35 


SPEC  lAL 
HAZARD  TREATMENTS 


AOHlNIStBalOR-EljiflNEERIW}  OlvlSlOW 


( 


